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Decarbonization Retrofits
ǒ New homes almost always have enough panel capacity ς200A 

typical
ǒ Existing homes likely do not have 200A
ǒ Panel/wiring/service upgrades are costly (many thousands of dollars)

ƺ A big barrier to electrification/decarbonization

ǒ How do we minimize the cost to electrify existing homes???
ǒ 9ƭŜŎǘǊƛŦȅ ŦƻǊ ǳƴŘŜǊ млл!ΧŀƴŘ ŀǾƻƛŘ ǘƘŀǘ ǇŀƴŜƭ ǊŜǇƭŀŎŜƳŜƴǘ
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Whatôs the issue?

homes.lbl.gov
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Growth in Electric Heating Distribution of Electric Heating

Electric Heating

Å 40% of homes have electric primary heating

Å >25% of homes are already all-electric

Å 75% of homes have central AC
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#RESNET2022

https:// www.eia.gov/ todayinenergy/detail.php?id=39293

Current Electric Appliances in the US



ǒ Single Family Homes older 
than about 1968 in California 
were not required to have 20-
amp kitchen circuits, and are 
much more likely to not 
already have A/C (which 
ultimately required a 100-amp 
panel)

Whatôs Actually Installed: California 
Kitchens and 100A Panels
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Whatôs Actually installed?
Citizen Science

homes.lbl.gov

Background:  It is difficult to estimate the extent to which panel capacities are a 
barrier to electrification because there is no national data on panel capacities

Approach: We recruit occupants of single-family homes with a national survey tool 
(Amazon Mechanical Turk).  

Each recruit:

Å fills out a short survey of appliances in homes, age of house, size, location, fuels 
used for heating, etc.

Å photographs their electrical panel
Å gets paid $2- $5

Results:

Å ~135 homes  (increasing 10 - 15/week @ $5/home)
Å histogram of panel capacities for homes by fuel, age, floor area, location
Å available circuits for electrification
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homes.lbl.gov
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ǒ 8% (1.1 m) CA homes all electric as of 2020
ǒ 14 m homes in CA
ǒ 6 million built before 1968 (when 100A 

became standard ςits now 200A)
ǒ Upgrading 6 million homes is about $25-$40 

billion
ǒ Cost range in CA $3,000-$25,000 to 

homeowner + similar amount for utility
ǒ 3-6 months wait

ǒ ![{hΧΦ /ǳǊǊŜƴǘ ǊŜōŀǘŜǎ ŜƴŎƻǳǊŀƎŜ ǇŀƴŜƭ 
upgrade they do not pay for low power or 
power efficient appliances/systems
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California Status (need to add other 
hot dry climates)


